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BICYCLE HUB SEALING ASSEMBLY 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a bicycle sealing assembly for a bicycle 
part. More specifically, present invention relates to a bicycle sealing assembly for use 
between a fixed part and a rotational part that is coaxially mounted relative to the 
fixed part. The present invention is especially useful in a hub bicycle that is mounted 
to a bicycle frame. 
Background Information 

[0002] Bicycling is becoming an increasingly more popular form of recreation as 
well as a means of transportation. Moreover, bicycling has become a very popular 
competitive sport for both amateurs and professionals. Whether the bicycle is used 
for recreation, transportation or competition, the bicycle industry is constantly 
improving the various components of the bicycle as well. One component that has 
been extensively redesigned is the hub of the bicycle. 

[0003] The hubs of bicycles are located in an area of the bicycle that is subjected 
to dust, dirt and other contaminates. Thus, it is necessary to construct the hub such 
that its performance is not compromised due to dust, dirt and other contaminates. 
Generally, bicycle hubs have a hub shaft or axle mounted in a non-rotatable manner to 
a rear part of the bicycle frame and a hub shell mounted in a rotatable manner to the 
hub axle by a pair of bearing assemblies. In the case of some rear hubs, one side of 
the hub is provided with a drive body or driving cylinder that is mounted in a freely 
rotatable manner to one end of the hub shell, and a one-way clutch arranged between 
the driving cylinder and the hub shell to transmit rotation from the driving cylinder to 
the hub shell in one direction. The driving cylinder is configured and arranged to 
have a plurality of sprockets mounted to a radially outward-facing surface of the 
driving cylinder such that the sprockets can neither rotate nor move axially with 
respect to the driving cylinder. 

[0004] In these conventional arrangements just described, the ends of the hubs are 
provided with a pair of dust caps to limit dust, dirt and other contaminates from 
entering into the interior of the hub. For example, a hub that uses a sealing 
arrangement having a pair of dust caps is disclosed in U.S. Patent No. 6,202,813. 



While this sealing arrangement works well, sometimes dust dirt and other 
contaminates can still enter the interior of the hub. 

[0005] In view of the above, it will be apparent to those skilled in the art from this 
disclosure that there exists a need for an improved bicycle sealing assembly. This 
invention addresses this need in the art as well as other needs, which will become 
apparent to those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 
[0006] Regarding bicycle sealing assemblies, one object of the present invention 
is to improve the seal created between a fixed bicycle part and a rotational bicycle 
part that is mounted to rotate relative the fixed bicycle part. 

[0007] In accordance with one aspect of the present invention, a bicycle sealing 
assembly is provided for a bicycle part. The bicycle sealing assembly includes a first 
dust cap, a second dust cap, a first sealing member and a second sealing member. The 
first dust cap is coupled to the first rotatable end of the rotatable hub member. The 
second dust cap is coupled to the first axle end of the hub axle. The first sealing 
member is disposed between the first dust cap and the fixed part or the second dust 
cap to form a first seal therebetween. The second sealing member is disposed 
between the second dust cap and either the first dust cap or the rotational part to form 
a second seal therebetween. 

[0008] In accordance with another aspect of the present invention, a bicycle 
component is provided that is mounted to a part of a bicycle. The bicycle component 
comprising a fixed part, a rotatable part and a sealing assembly. The fixed part has a 
center axis. The rotatable part has an inner tubular surface forming a central passage. 
The fixed part is rotatably disposed within the central passage of the rotatable part. 
The sealing assembly is disposed between the fixed part and the rotatable part. The 
sealing assembly includes a first dust cap, a second dust cap, a first sealing member 
and a second sealing member. The first dust cap is coupled to the rotatable pcut. The 
second dust cap is coupled to the fixed part. The first sealing member is disposed 
between the first dust cap and either the fixed part or the second dust cap to form a 
first seal therebetween. The second sealing member is disposed between the second 
dust cap and either the first dust cap or the rotatable part to form a second seal 
therebetween. 

[0009] These and other objects, features, aspects and advantages of the present 
invention will become apparent to those skilled in the art from the following detailed 
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description, which, taken in conjunction with the annexed drawings, discloses a 
preferred embodiment of the present invention. 

BREF DESCRIPTION OF THE DRAWINGS 
[0010] Referring now to the attached drawings which form a part of this original 
disclosure: 

[00 11] Figure 1 is a side elevational view of a bicycle equipped with a rear hub 
that is equipped with a pair of bicycle hub sealing assemblies in accordance with a 
first embodiment of the present invention; 

[0012] Figure 2 is a partial cross sectional view of the rear hub illustrating the 
bicycle hub sealing assemblies disposed on each of the ends of the rear hub in 
accordance with the first embodiment of the present invention; 
[0013] Figure 3 is an enlarged partial cross sectional view of the right-hand 
portion of the rear hub illustrated in Figure 2 with the right-hand bicycle hub sealing 
assembly in accordance with the first embodiment of the present invention; 
[0014] Figure 4 is a left axial end elevational view of the outer dust cap for the 
bicycle hub sealing assemblies illustrated in Rgures 2 and 3 in accordance with the 
first embodiment of the present invention; 

[0015] Figure 5 is a side elevational view of the outer dust cap illustrated in 
Figure 4 in accordance with the first embodiment of the present invention; 
[0016] Figure 6 is a cross sectional view of the outer dust cap illustrated in 
Figures 4 and 5 as seen along section line 6-6 of Figure 4; 

[0017] Figure 7 is an enlarged partial cross sectional view of the outer dust cap 
illustrated in Figures 4-6 in accordance with the first embodiment of the present 
invention; 

[001 8] Figure 8 is a left axial end elevational view of the inner dust cap for the 
bicycle hub sealing assemblies illustrated in Figures 2 and 3 in accordance with the 
present invention; 

[0019] Figure 9 is a side elevational view of the inner dust cap illustrated in 
Figure 8 in accordance with the present invention; 

[0020] Figure 10 is a cross sectional view of the inner dust cap illustrated in 
Figures 8 and 9 as seen along section line 10-10 of Figure 8; 
[0021] Figure 1 1 is an enlarged partial cross sectional view of the inner dust cap 
illustrated in Figures 8-10 in accordance with the present invention; 



[0022] Figure 12 is a left axial end elevational view of the inner sealing member 
for the bicycle hub sealing assemblies illustrated in Figures 2 and 3 in accordance 
with the present invention; 

[0023] Figure 13 is a side elevational view of the inner sealing member illustrated 
in Figure 12 in accordance with the present invention; 

[0024] Figure 14 is a cross sectional view of the inner sealing member illustrated 
in Figures 12 and 13 as seen along section line 14-14 of Figure 12; 
[0025] Figure 15 is an enlarged partial cross sectional view of the inner sealing 
member illustrated in Figures 12-14 in accordance with the present invention; 
[0026] Figure 16 is a left axial end elevational view of the outer sealing member 
for the bicycle hub sealing assemblies illustrated in Figures 2 and 3 in accordance 
with the present invention; 

[0027] Figure 17 is a side elevational view of the outer sealing member illustrated 
in Figure 16 in accordance with the present invention; 

[0028] Figure 18 is a cross sectional view of the outer sealing member illustrated 

in Figures 16 and 17 as seen along section line 18-18 of Figure 16; 

[0029] Figure 19 is an enlarged partial cross sectional view of the outer sealing 

member illustrated in Figures 16-18 in accordance with the present invention; 

[0030] Figure 20 is a partial cross sectional view of the rear hub illustrating with a 

modified bicycle hub sealing assembly disposed on each of the ends of the rear hub in 

accordance with a second embodiment of the present invention; 

[003 1] Figure 21 is an enlarged partial cross sectional view of the right-hand 

portion of the rear hub illustrated in Figure 20 with the locking nut partially 

unthreaded; 

[0032] Figure 22 is a partial cross sectional view of the rear hub illustrating with a 

modified bicycle hub sealing assembly disposed on each of the ends of the rear hub in 

accordance with a third embodiment of the present invention; and 

[0033] Figure 23 is an enlarged partial cross sectional view of the right-hand 

portion of the rear hub illustrated in Figure 22 with the locking nut partially 

unthreaded. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0034] Selected embodiments of the present invention will now be explained with 
reference to the drawings. It will be apparent to those skilled in the art firom this 
disclosure that the following descriptions of the embodiments of the present invention 



are provided for illustration only and not for the purpose of limiting the invention as 
defined by the appended clain[is and their equivalents. 

[0035] Referring initially to Figure 1, a bicycle 10 is illustrated that is equipped 
with a rear hub 12 in accordance with one embodiment of the present invention. 
While the present invention will be illustrated in the rear hub 12, it will be apparent to 
those skilled in art from this disclosure that the present invention can be used in other 
bicycle components such as a front hub, a bottom bracket, etc. The rear bicycle hub 
12 is part of a rear wheel 14 that is rotatably coupled to a rear fork section of a bicycle 
frame 16. M particular, the rear wheel 14 has a plurality of spokes 18 extending 
outwardly the rear bicycle hub 12 to an annular rim 20 by spoke nipples (not shown). 
A pneumatic tire 22 is mounted on the outer surface of the rim 20 in a conventional 
manner. The bicycle 10 also includes a drive train 24 for propelling the bicycle 10. 
The drive train 24 includes a rear derailleur 26 and a set of rear sprockets 28 that are 
mounted to the rear bicycle hub 12 as briefly explained below. 
[0036] Since most of the parts of the bicycle 10 are well known in the art, the 
parts of the bicycle 10 will not be discussed or illustrated in detail herein, except for 
the parts relating to the rear bicycle hub 12 of the present invention. Moreover, 
various conventional bicycle parts such as brakes, shifters, drive train parts, 
derailleurs, additional sprocket, etc., which are not illustrated and/or discussed in 
detail herein, can also be used in conjunction with the present invention. 
[0037] In the illustrated embodiment, the rear wheel 14 has thirty-two of the 
spokes 18 extending between the rear bicycle hub 12 and the rim 20. Of course, it 
will be apparent to those skilled in the art from this disclosure that the rear wheel 14 
can have fewer or more of the spokes 1 8 than illustrated, if needed and/or desired. 
Each of the spokes 18 has an outer threaded end or spoke head coupled to the rim 20 
by a spoke nipple and an inner bent end coupled to the rear bicycle hub 12 in a 
conventional manner. More specifically, the outer ends of the spokes 18 are 
threadedly coupled to the rim 20 by the spoke nipples to adjust the tension in the 
spokes 18. 

[0038] The rim 20 is constructed of a substantially rigid material, such as those 
materials, which are well known in the art. For example, the rim 20 can be 
constructed of any suitable metallic material, such as plated steel, stainless steel, 
aluminum, magnesium or titanium, as well as other non-metallic materials, such as a 
carbon fiber composite, which can be utilized for a bicycle wheel. The rim 20 is 



relatively conventional. Therefore, the rim 20 will not be discussed or illustrated in 
detail herein. 

[0039] As seen in Figure 2, the bicycle hub assembly 12 basically includes a hub 
axle 30 and a hub shell 32 with a freewheel 34 for receiving the rear sprockets 28. 
The hub axle 30 and the various parts that are fixedly coupled to rotate with the hub 
axle 30 are collectively referred to herein as a fixed part of the bicycle component. 
The hub shell 32 and the freewheel 34 form a rotatable hub member (rotatable part) 
that is mounted on the hub axle 30 for rotation. In particular, the rotatable hub 
member (the hub shell 32 and the freewheel 34) is rotatably mounted on the hub axle 
30 by a pair of bearing assemblies 36 and 38. As explained below, the freewheel 34 
includes a one-way clutch that limits rotation of the hub shell 32 to one rotational 
direction relative to the hub axle 30. 

[0040] The ends of the bicycle hub assembly 12 are sealed by a pair of bicycle 
sealing assemblies 40R and 40L that are disposed between the hub axle 30 and the 
rotatable hub member (the hub sheU 32 and the freewheel 34). The bicycle sealing 
assembly 40R is disposed between the hub axle 30 and the freewheel 34 that forms a 
first rotatable end of the rotatable hub member (the hub shell 32 and the freewheel 34). 
The bicycle sealing assembly 40L is disposed between the hub axle 30 and the hub 
shell 32 that forms a second rotatable end of the rotatable hub member (the hub shell 
32 and the freewheel 34). 

[0041] The hub axle 30 is a hard, rigid tubular member that has a first or right 
axle end 41 and a second or left axle end 42 with a center axis A extending between 
the first and second axle ends 41 and 42. The first axle end 41 is provided with 
external threads 43, while the second axle end 42 is provided with extemal threads 44. 
A first locking nut 45 is threaded on to the extemal threads 43 of the first axle end 41, 
while a second locking nut 46 is threaded on to the extemal threads 44 of the second 
axle end 42. 

[0042] Preferably, the hub shell 32 is preferably formed as a one-piece, unitary 
member. It will be apparent to those skilled in the art that the hub shell 32 can be 
constructed of any substantially rigid material, such as those materials, which are 
known in the art. For example, the hub shell 32 can be constructed of any suitable 
metallic material, such as plated steel, stainless steel, aluminum, magnesium or 
titanium, as well as other non-metallic materials, such as carbon fiber composite. 



ceramic or plastic. Of course, the hub shell 32 could be constructed of several pieces 
of various different materials as need and/or desired. 

[0043] Still referring to Figure 2, the hub shell 32 has a first or right shell end 5 1 
and a second or left shell end 52 with a center tubular portion 53 located therebetween. 
The first and second hub shell ends 51 and 52 are integral formed with the center 
tubular portion 53 as a one-piece, unitary member. The hub shell 32 is a tubular 
member having an inner tubular surface forming a central interior passage extending 
between the first and second shell ends 51 and 52. The hub axle 30 is coaxially 
disposed within the central passage of the hub shell 32. The first and second bearing 
36 and 38 rotatably support the hub shell 32 on the hub axle 30 for rotating the hub 
shell 32 relative to the hub axle 30. 

[0044] The first shell end 5 1 has a first spoke attachment portion or flange 55 with 
the freewheel 34 operatively coupled thereto. The second shell end 52 has a second 
spolce attachment portion or flange 56. Thus, the rim 20 is coupled to the first and 
second spoke flanges 55 and 56 via the spokes 18. The first spoke flange 55 is 
preferably an annular member with a plurality of first spoke holes 57 (e.g., sixteen in 
the illustrated embodiment but only one shown in Figure 2). In this embodiment, the 
first spoke holes are equally spaced apart about the imaginary circle that is centered 
on the axis A. The first spoke holes 57 are arranged to receiving the bent ends of the 
spokes 18. Similarly, the second spoke flange 56 is preferably an annular member 
with a plurality of second spoke holes 58 for receiving the bent ends of the spokes 18. 
In the illustrated embodiment, the second spoke holes 58 are equally spaced apart 
about the imaginary circle that is centered on the center axis A of the hub axle 30. 
[0045] Referring again to Figure 3, the ft*eewheel 34 is operatively coupled 
between the first axle end 41 of the hub axle 30 and the first shell end 51 of the hub 
shell 32. The freewheel 34 basically includes of a driving (outer) cylinder 61, a 
driven (inner) cylinder 62, a plurality of spring biased pawls 63, two sets of ball 
bearings 64 that are axially spaced apart, and a serration main body 65. The 
freewheel 34 is relatively conventional, and thus, will not be discussed or illustrated 
in detail herein. For example, the fireewheel 34 of the illustrated embodiment is 
constructed in accordance with U.S. Patent No. 6,202,813 diat is assigned to Shimano, 
Inc. The freewheel 34 is coupled to the hub shell 32 in a relatively conventional 
manner as will be briefly explained below. The sprockets 28 are mounted on the 
freewheel 34 in a relatively conventional manner such that rotation of the sprockets 



28 results in rotation of the freewheel 34. Rotation of the freewheel 34 relative to the 
hub axle 30 in turn rotates the hub shell 32. 

[0046] The driving (outer) cylinder 61 is a tubular member having a roughly 
cylindrical shape. The free end portion of the driving (outer) cylinder 61 forms the 
first rotatable end of the rotatable hub member (the hub shell 32 and the freewheel 34). 
The outer peripheral surface of the driving (outer) cylinder 61 is provided with a 
plurality of axially extending splines 61a for fixedly attaching the sprockets 28, In 
other words, the splines 61a non-rotatably couple the sprockets 28 to the outer 
peripheral surface of the driving cylinder 61. Thus, the sprockets 28 are mounted to 
the driving cylinder 61 for transmitting torque to the hub shell 32 via the 
unidirectional rotation transmission mechanism of the free wheel 34. The inner 
peripheral surface of the interior opening of the driving cylinder 61 has a plurality of 
ratchet teeth 61b that forms a first part of the unidirectional rotation transmission 
mechanism of the freewheel 34. The inner peripheral surface of the driving cylinder 

61 is also rotatably supported on the driven (inner) cylinder 62 by the ball bearings 64. 
[0047] The driven (inner) cylinder 62 is inserted and disposed coaxially about the 
hub axle 30 and coaxially within the driving (outer) cylinder 61 . The driven (inner) 
cylinder 62 is fixed to the hub shell 32 by the serration main body 65, which is fixed 
to the hub sell 32 by interlocking serrations. In particular, the driven (inner) cylinder 

62 has an inner peripheral surface with serrated teeth 62a that are interlocked with 
extemal serrations of the serration main body 65. Thus, the driven (inner) cylinder 62 
rotates with the hub shell 32. 

[0048] The driven (inner) cylinder 62 is designed to hold the pawls 63 in such a 
manner as explained, for example, in U.S. Patent No. 6,202,813. Each of the pawls 

63 is pivotally mounted on the driven (inner) cylinder 62 and biased to an extended 
position by a coil torsion spring 66 such that the pawls 63 normally engage the ratchet 
teeth 61b of the driving (outer) cylinder 61. The pawls 63 and the springs 66 are 
configured and arranged to operatively couple the driving (outer) cylinder 61 to the 
driven (inner) cylinder 62 when rotated in a first rotational direction and disconnect 
the driving (outer) cylinder 61 from the driven (inner) cylinder 62 when rotated in a 
second rotational direction that is opposite the first rotational direction. In other 
words, ratchet teeth 61b together with the pawls 63 and the springs 66 form a 
unidirectional rotation transmission or one-way clutch that is operatively coupled 
between the driving cylinder 61 and the driven cylinder 62. Accordingly, the driven 
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(inner) cylinder 62 is adapted, by means of the unidirectional rotation transmission 
mechanism and the ball bearings 64, to freely rotate in one direction relative to the 
driving cylinder 61. 

[0049] Since bearing assemblies, similar to the bearing assemblies 36 and 38, are 
well known in the bicycle art, the bearing assemblies 36 and 38 will not be discussed 
or illustrated in detail herein. The first or right hand bearing assembly 36 is disposed 
between the first axle end 41 of the hub axle 30 and the freewheel 34 (part of the 
rotatable hub member) to rotatably support the first shell end 51 of the hub shell 32 
and the freewheel 34 on the first axle end 41 of the hub axle 30. 
[0050] As seen in Figures 2 and 3, the first or right hand bearing assembly 36 
preferably includes a plurality of first rolling members or balls 67R disposed between 
a first inner race or cone 68R threadedly coupled to the first axle end 41 of the hub 
axle 30 and a first outer race or cone 69R threadedly coupled to the driven (inner) 
cylinder 62 that is fixed to the hub shell 32. The first inner cone 68R includes a first 
inner angular bearing surface contacting one axial side of the first rolling members 
67R such that first inner cone 68R contacts and supports each of tiie first rolling 
members 67R at an inner peripheral area. The first outer race 69R includes a first 
outer angular bearing surface contacting the first rolling members 67R on an axial 
side that is opposite from the first inner angular bearing surface such that the first 
outer race 69R contacts and supports each of the first rolling members 67R at an outer 
peripheral area. 

[0051] As seen in Figure 2, the second or left hand bearing assembly 38 is 
disposed between the second axle end 42 of the hub axle 30 and the second shell end 
52 of the hub shell 32 to rotatably support the hub shell 32 on the second axle end 42 
of the hub axle 30. The second or left hand bearing assembly 38 preferably includes a 
plurality of second rolling members or balls 67L disposed between a second inner 
race or cone 68L threadedly coupled to the second axle end 42 of the hub axle 30 and 
a second outer race or cone 69L threadedly coupled to the interior of the second shell 
end 52 of the hub shell 32. 

[0052] As seen in Hgure 2, the second inner cone 68L includes a second inner 
angular bearing surface contacting one axial side of the first rolling members 67L 
such that the second inner cone 68L contacts and supports each of the first rolling 
members 67L at an inner peripheral area. The second outer race 69L includes a 
second outer angular bearing surface contacting the first rolling members 67L on an 
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axial side that is opposite from the second inner angular bearing surface such that the 
second outer race 69L contacts and supports each of the second rolling members 67L 
at an outer peripheral area. 

[0053] The bicycle hub sealing assemblies 40R and 40L are mirror images of each 
other. In other words, the bicycle hub sealing assemblies 40R and 40L include the 
same parts, but are installed in the opposite direction. Thus, the same reference 
numerals will be used for the identical parts of the bicycle hub sealing assemblies 40R 
and 40L. The bicycle hub sealing assembly 40R is disposed between the first axle 
end 41 of the hub axle 30 and the first rotatable end of the driving (outer) cylinder 61 , 
which constitutes part of the rotatable hub member. The bicycle hub sealing assembly 
40L is disposed between the second axle end 42 of the hub axle 30 and the second 
hub shell end 52 of the hub shell 32, which constitutes part of the rotatable hub 
member. Each of the bicycle hub sealing assemblies 40R and 40L includes a first 
(outer) dust cap 71, a second (inner) dust cap 72, a first (inner) sealing member 73, a 
second (outer) sealing member 74, and a seal base nut 75. 
[0054] Referring now to Figures 2 and 4-7, the first (outer) dust cap 71 that is 
located on the right hand side of the hub 12 is fixedly coupled to the first rotatable end 
of the driving (outer) cylinder 61 (part of the rotatable hub member), while the first 
(outer) dust cap 71 that is located on the left hand side of the hub 12 is fixedly 
coupled to the hub shell end 52 of the hub shell 32. The first (outer) dust caps 71 are 
press fitted to the driving (outer) cylinder 61 and the hub shell 32 so that that rotate 
therewith. Each first dust cap 71 is a one-piece, unitary member made of a rigid sheet 
metal material having a small degree of flexibility. Preferably, the first dust caps 71 
are an annular ring shaped members with a uniform cross-sectional profile. In other 
words, the cross section of the first dust cap 71 at any point preferably has the same 
cross section as seen in Figure 7. 

[0055] As seen in Figure 7, each of the first dust caps 71 basically has a C-shaped 
cross section that includes an inner axial portion 71a, a middle radial portion 71b and 
an outer axial portion 71c. The inner axial portion 71a is a tubular portion that 
extends in a generally axial direction. The middle radial portion 71b is an annular 
ring shaped portion that extends in a generally radial direction between the inner axial 
portion 71a and the outer axial portion 71c. The outer axial portion 71c is a tubular 
portion that extends in a generally axial direction and directly contacts the inner 
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peripheral surface of the driving cylinder 61. Thus, the first dust cap 71 rotates with 
the freewheel 34. 

[0056] As seen in Figure 2, the inner axial portion 71a of the first dust cap 71 is 
configured and arranged to overlap with the second dust cap 73 as explained below. 
The inner axial portion 71a of the first dust cap 71 has a radially inwardly facing that 
contacts the first (inner) sealing member 73 to create a seal therebetween. The outer 
axial portion 71c of the first dust cap 71 has a radially inwardly facing that contacts 
the second (outer) sealing member 73 to create a seal therebetween. 
[0057] Referring now to Figures 2 and 8-11, the second (inner) dust caps 72 are 
fixedly coupled to the first and second axle ends 41 and 42 of the hub axle 30 by the 
first and second locking nuts 45 and 46 that are threaded onto the external threads 43 
and 44 of the first and second axle ends 41 and 42, respectively. Thus, the second 
dust caps 72 rotate with the hub axle 30. The second dust caps 72 are a one-piece, 
unitary members made of a rigid sheet metal material having a small degree of 
flexibility. Preferably, each second dust cap 72 is an annular ring shaped member 
with a uniform cross-sectional profile. In other words, the cross section of the second 
dust cap 72 at any point preferably has the same cross section as seen in Figure 1 1 . 
[0058] As seen in Figure 1 1, each of the second dust caps 72 basically has an L- 
shaped cross section that includes an outer axial portion 72a and a radial portion 72b. 
The outer axial portion 72a is a tubular portion that extends in a generally axial 
direction. The radial portion 72b is an annular ring shaped portion that extends in a 
generally radial direction from one end of the outer axial portion 72a. At each end of 
the hub 12, the inner axial portion 71a of the first dust cap 71 is arranged to overlap 
with the outer axial portion 72a of the second dust cap 72. In particular, the inner 
axial portion 71a of the first dust cap 71 is arranged below the outer axial portion 72a 
of the second dust cap 72 as seen in Figure 1 1 . 

[0059] The outer axial portion 72a of the second dust cap 72 has a radially 
outwardly facing surface that is stepped to form an annular abutment portion or 
surface 72c and a contact portion or surface 72d that contacts the second sealing 
member 74 to create a seal therebetween. The annular abutment portion 72c is 
configured and arranged to prevent axial movement of the second sealing member 74 
along the contact surface 72d of the second dust cap 72. The abutment portion 72c is 
preferably an angled abutment surface that is angled approximately thirty degrees 
relative to a line parallel to the center axis A of the bicycle sealing assembly 40R. 



[0060] Referring now to Figures 2 and 12-15, each of the first (inner) sealing 
members 73 is slideably disposed between a corresponding one of the first dust caps 
71 (rotational part) and a corresponding one of the seal base nuts 75 (fixed part). Of 
course, the first sealing members 73 can be configured and arranged to contact either 
the seal base nut 75 or the second dust cap 72 to form a seal therebetween. Each first 
sealing member 73 is a one-piece, unitary member made of a resilient flexible sealing 
material such as an elastomeric material having good sealing qualities. Preferably, the 
first sealing members 73 are an annular ring shaped member with a uniform cross- 
sectional profile. In other words, the cross section of each first sealing member 73 at 
any point preferably has the same cross section as seen in Figure 15. 
[0061] As seen in Figure 15, each of the first sealing members 73 has a cross 
sectional shape that includes a main body portion 73a, an outer sealing flange portion 
73b and an inner sealing flange portion 73c. The outer sealing flange portion 73b has 
an outer seal surface that directly contacts the radially inwardly facing surface of the 
inner axial portion 71a of the first dust cap 71 to form a seal therebetween. The inner 
sealing flange portion 73c has an inner seal surface that directly contacts the radially 
outwardly facing surface of the seal base nut 75 (fixed part) to form a seal 
therebetween. Preferably, the first sealing member 73 is configured and arranged 
relative to the first dust cap 71, the seal base nut 75 (fixed part) and the second dust 
cap 72 to float in an axial direction. 

[0062] Referring now to Figures 2 and 16-19, the second (outer) sealing members 
74 are disposed between a corresponding one of the second dust caps 72 (fixed part) 
and a corresponding one of the first dust caps 71 (rotational part) to form a second 
seal therebetween. Of course, the second sealing member 74 can be configured and 
arranged to contact either the first dust cap 71 or the driving cylinder 61 to form a seal 
therebetween. The second sealing member 74 is a one-piece, unitary member made 
of a resilient flexible sealing material such as an elastomeric material having good 
sealing qualities. Preferably, the second sealing member 74 is an annular ring shaped 
member with a uniform cross-sectional profile. In other words, the cross section of 
the second sealing member 74 at any point preferably has the same cross section as 
seen in Figure 19. 

[0063] As seen in Figure 19, each of the second sealing members 74 has a cross 
sectional shape that includes a main body portion 74a with an inner sealing flange 
portion 74b. As seen in Figure 2, the main body portion 74a of the second sealing 
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member 74 is press fitted into the first dust cap 71 such that an outer seal surface of 
the main body portion 74a of the second sealing member 74 contacts the radially 
inwardly facing surface of the outer axial portion 71c of the first dust cap 71 to create 
a seal therebetween. The inner sealing flange portion 74b contacts a radially 
outwardly facing portion of the contact surface 72d of the second dust cap 72 such 
that an inner seal surface of the inner sealing flange portion 74b of the second sealing 
member 74 contacts the radially outwardly facing surface of the outer axial portion 
72a of the second dust cap 72 to create a seal therebetween. The free end or tip of the 
inner sealing flange portion 74b contacts the annular abutment portion 72c to prevent 
axial movement of the second sealing member 74 along the contact surface 72d of the 
second dust cap 72. 

[0064] As seen in Figures 2 and 3, the seal base nuts 75 are threaded on to the 
external threads 43 and 44 of the first and second axle ends 41 and 42. Each of the 
seal base nuts 75 has a step shaped outer peripheral surface for receiving the first 
sealing member 73 thereon. The step shaped outer peripheral surface of the seal base 
nut 75 is configured and arrange such that the first sealing member 73 can float 
relative in an axial direction relative to the first dust cap 71, the seal base nut 75 (fixed 
part) and the second dust cap 72. 

SECOND EMBODIMENT 
[0065] Referring now to Figures 20 and 21 , a rear hub 212 is illustrated in 
accordance with a second embodiment. In view of the similarity between the first and 
second embodiments, the parts of the second embodiment that are identical to the 
parts of the first embodiment will be given the same reference numerals as the parts of 
the first embodiment. Moreover, the descriptions of the parts of the second 
embodiment that are identical to the parts of the first embodiment may be omitted for 
the sake of brevity. 

[0066] Basically, the rear hub 212 is identical to the rear hub 12, except that the 
sealing assemblies 40R and 40L of the first embodiment have been replaced with a 
pair of modified sealing assemblies 240R and 240L in this second embodiment. More 
specifically, the seal base nuts 75 have been eliminated in the sealing assemblies 
240R and 240L of the rear hub 212, and the dust caps 72 and the seals 73 have been 
each replaced with an inner dust cap 272 and an inner seal 273 in the rear hub 212. In 
other words, each of the sealing assemblies 240R and 240L of the rear hub 212 
includes the first (outer) dust cap 71, the second (inner) dust cap 272, the first (inner) 
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sealing member 273, and the second (outer) sealing member 74. Thus, in this 
embodiment, the inner seal 273 directly contacts the inner dust cap 272 and the outer 
dust cap 71 to create a seal therebetween. 

[0067] As seen in Figure 20, the inner dust caps 272 are fixedly coupled to the 
first and second axle ends 41 and 42 of the hub axle 30 by the first and second locking 
nuts 45 and 46 that are threaded onto the extemal threads 43 and 44 of the first and 
second axle ends 41 and 42, respectively. Thus, the inner dust caps 272 rotate with 
the hub axle 30. Each inner dust cap 272 is a one-piece, unitary member made of a 
rigid sheet metal material having a small degree of flexibility. Preferably, the inner 
dust caps 272 are an annular ring shaped member with a uniform cross-sectional 
profile. In other words, the cross section of the inner dust cap 272 at any point 
preferably has the same cross section. As seen in Figure 21 , the inner dust cap 272 
basically has a C-shaped cross section that includes an outer axial portion 272a, a 
radial portion 272b and an inner axial portion 272c. The outer axial portion 272a is a 
tubular portion that extends in a generally axial direction. The radial portion 272b is 
an annular ring shaped portion that extends in a generally radial direction from 
between the outer axial portion 272a and the inner axial portion 272c. The inner axial 
portion 71a of the outer dust cap 71 is arranged to overlap with the outer axial portion 
272a of the second dust cap 272. Li particular, the inner axial portion 71a of the outer 
dust cap 71 is arranged below the outer axial portion 272a of the inner dust cap 272. 
The inner axial portion 272c is a tubular portion that extends in a generally axial 
direction from the inner end of the radial portion 272b with its inner surface 
contacting the hub axle 30. If desired, the axial portion 272c can be threaded to 
engage the threads of the hub axle 30. 

[0068] The outer axial portion 272a of the inner dust cap 272 has a radially 
outwardly facing surface that is stepped to form an annular abutment portion or 
surface 272d and a contact portion or surface 272e that contacts the outer sealing 
member 74 to create a seal therebetween. The annular abutment portion 272d is 
configured and arranged to prevent axial movement of the outer sealing member 74 
along the contact surface 272e of the inner dust cap 272. The abutment portion 272d 
is preferably an angled abutment surface that is angled approximately thirty degrees 
relative to a line parallel to the center axis A of the bicycle sealing assembly 240R or 
240L. 
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[0069] Still referring to Figure 21, the inner sealing member 273 is slideably 
disposed between the outer dust cap 71 (rotational part) and the inner dust cap 272 
(fixed part). The inner sealing member 273 is a one-piece, unitary member made of a 
resilient flexible sealing material such as an elastomeric material having good sealing 
qualities. Preferably, the inner sealing member 273 is an annular ring shaped member 
with a uniform cross-sectional profile. In other words, the cross section of the inner 
sealing member 273 at any point preferably has the same cross section. The inner 
sealing member 273 has a cross sectional shape that includes a main body portion 
273a, an outer sealing flange portion 273b and an inner sealing flange portion 273c. 
The outer sealing flange portion 273b has an outer seal surface that directly contacts 
the radially inwardly facing surface of the inner axial portion 71a of the outer dust cap 
71 to form a seal therebetween. The inner sealing flange portion 273c has an inner 
seal surface that directly contacts the radially outwardly facing surface of the inner 
dust cap 272 (fixed part) to form a seal therebetween. Preferably, the inner sealing 
member 273 is configured and arranged relative to the outer dust cap 71 and the inner 
dust cap 272 (fixed part) to float in an axial direction. 

THIRD EMBODIMENT 
[0070] Referring now to Figures 22 and 23, a rear hub 312 is illustrated in 
accordance with a third embodiment. In view of the similarity between the first and 
third embodiments, the parts of the third embodiment that are identical to the parts of 
the first embodiment will be given the same reference numerals as the parts of the 
first embodiment. Moreover, the descriptions of the parts of the third embodiment 
that are identical to the parts of the first embodiment may be omitted for the sake of 
brevity. 

[0071] Basically, the rear hub 312 is identical to the rear hub 12, except that the 
sealing assemblies 40R and 40L of the first embodiment have been replaced with a 
pair of modified sealing assemblies 340R and 340L in this third embodiment. More 
specifically, the outer seals 74 have been each replaced with an outer seal 374 in the 
rear hub 312. In other words, each of the sealing assemblies 340R and 340L of the 
rear hub 312 includes the first (outer) dust cap 71, the second (inner) dust cap 72, the 
first (inner) sealing member 73, and the second (outer) sealing member 374. Thus, in 
this embodiment, the outer seal 374 directly contacts the driving cylinder 61 and the 
inner dust cap 72 to create a seal therebetween. 
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[0072] Referring to Figure 22, the outer sealing members 374 are one-piece, 
unitary members made of a resilient flexible sealing material such as an elastomeric 
material having good sealing qualities. Preferably, the outer sealing members 374 are 
annular ring shaped members with a uniform cross-sectional profile. In other words, 
the cross section of the outer sealing member 374 at any point preferably has the same 
cross section. Each outer sealing member 374 has a cross sectional shape that 
includes a main body portion 374a with an inner sealing flange portion 374b as seen 
in Figure 23. The main body portion 374a of the second sealing member 374 is press 
fitted into the driving cylinder 61 on the right hand side of the hub 312 such that an 
outer seal surface of the main body portion 374a of the outer sealing member 374 
contacts the radially inwardly facing surface of the driving cylinder 61 to create a seal 
therebetween. The main body portion 374a of the second sealing member 374 is 
press fitted into the second end 52 of the hub shell 32 on the left hand side of the hub 
312 such that an outer seal surface of the main body portion 374a of the outer sealing 
member 374 contacts the radially inwardly facing surface of the second end 52 of the 
hub shell 32 to create a seal therebetween. The inner sealing flange portions 374b 
contact a radially outwardly facing portion of a corresponding one of the contact 
surface 72d of the corresponding inner dust cap 72 such that an inner seal surface of 
the inner sealing flange portion 374b of the inner sealing member 374 contacts the 
radially outwardly facing surface of the corresponding outer axial portion 72a of the 
corresponding inner dust cap 72 to create a seal therebetween. The free end or tip of 
the inner sealing flange portion 374b contacts the annular abutment portion 72c to 
prevent axial movement of the second sealing member 374 along the contact surface 
72d of the corresponding inner dust cap 72. 

[0073] As used herein to describe and claim the above embodiments, the 
following directional terms "inner, outer, forward, rearward, above, downward, 
vertical, horizontal, below and transverse" as well as any other similar directional 
terms refer to those directions of a bicycle equipped with the present invention. 
Accordingly, these terms, as utilized to describe the present invention should be 
interpreted relative to a bicycle equipped with the present invention. Also the terms 
of degree such<as "substantially", "about" and "approximately" as used herein mean a 
reasonable amount of deviation of the modified term such that the end result is not 
significantly changed. These terms should be construed as including a deviation of at 
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least ± 5% of the modified term if this deviation would not negate the meaning of the 
word it modifies. 

[0074] While only selected embodiments have been chosen to illustrate the 
present invention, it will be apparent to those skilled in the art from this disclosure 
that various changes and modifications can be made herein without departing from the 
scope of the invention as defined in the appended claims. Furthermore, the foregoing 
descriptions of the embodiments according to the present invention are provided for 
illustration only, and not for the purpose of limiting the invention as defined by the 
appended claims and their equivalents. 
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